Quantized transconductance emerging from
non-symmetric quantum fluctuations
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Long history

MEASURING THE TIME SPENT TRAVERSING THE BARRIER WHILE TUNNELING
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Fig. 1. Schematic representation of a current-biased Joseph-
son junction connected to a transmission line of adjustable
length /.




Tunnel junction: Anderson catastrophe
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Arbitrary transmission: the same?
T
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Complex nanostructures: same
Insulation

M. Kindermann and Y. V. Nazarov, Interaction effects on count-
ing statistics and the transmission distribution, Phys. Rev. Lett.
91, 136802 (2003).
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Two alternative low-energy scenarios:

Single tunnel junction (from tunnel-like nanostructures)
Double tunnel junction (from diffusive conductor)




New page: multiterminal junction
and (multi—terminal) environment
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Renormalization equation
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Permutation fixed points

permutation

guantized transconductance
QTC
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lower than the insulating point

Related work in Luttinger liquids:

Junctions of Three Quantum Wires and the Dissipative Hofstadter Model
Claudio Chamon, Masaki Oshikawa, and lan Affleck

Phys: Rev. Lett. 91, 206403 — Published 13 November, 2003




3 termlnals criterion

- asingle parameter Z, = Z43 + Z55 + Zi3.,
Z4 being the anti-symmetric part of Z, and read

P44 is stable provided — +7, > X1, X2, X3

Here X = I8+ Z5a — 225 — Z7,, Zg is the symmetric part
of Z, and X- 2, )x 3 are Obtamed by index permutation. )
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3 terminals: plots




more channels

3 terminals
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How to make such environment?
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Non-amplification propert
P property ‘L Vi %
: : : @/— arbitrary circuit ——( )
Incompatible with permutation f.p. ! T "I
VA > VB

Passive ( peace of cake if active, but ...)
Broad-band (since renormalization)
Amplifying

Asymmetric( Hall elements)




Gyrators
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Inductance dividers <=>transformers
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Does not selectively amplify
antisymmetric part of the
Impedance




Implementation
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Implementation oder Durchfihrung?
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Ams. 6, Transformatorspeisung des Vielelektroden-Hallgyrators.
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New research
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Conclusions




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

